and Mesopolobus morys (Walker, 1848) (Chalcidoidea: Pteromalidae), the principal chalcid parasitoids of the cabbage seedpod weevil (Ceutorhynchus obstrictus Marsham, 1802) in Europe, are shown to be misidentifications of Trichomalus lucidus (Walker, 1835) and Mesopolobus (Xenocrepis) moryoides sp. nov., respectively. Necremnus duplicatus Gahan, 1941 (Chalcidoidea: Eulophidae) is synonymized formally under Necremnus tidius (Walker, 1839) syn. nov., confirming a previous, tentative synonymy. Both sexes of N. tidius, M. moryoides, and T. lucidus are illustrated and compared with those of similar species using macrophotography and scanning electron microphotography. Hypotheses are offered to explain why the principal chalcid parasitoids of the cabbage seedpod weevil differ between North America and Europe and how the three treated species came to be in North America.
Introduction
The cabbage seedpod weevil, Ceutorhynchus obstrictus Marsham, 1802 (= C. assimilis (Paykull, 1792)) (Coleoptera: Curculionidae), was introduced from Europe to western North America about 70 years ago. Its host range includes plants of the family Brassicaceae. The weevil initially was a pest of mustard, cabbage, turnip, rutabaga, and Brussels sprouts (Brassica spp.) grown for seed (Hanson et al. 1948; Carlson et al. 1951; Walz 1957) . Since its introduction it has become an invasive pest throughout much of North America north of Mexico (Brodeur et al. 2001; Cárcamo et al. 2001; Mason et al. 2004 ) and a major economic pest of brassicaceous oilseed crops including canola and rape (Brassica napus L. and B. rapa L.) (Buntin et al. 1995; Dosdall et al. 2001) .
The first documented presence of C. obstrictus in North America was from adults collected in 1931 in Vancouver, British Columbia, Canada (Hanson et al. 1948) . Baker (1936) subsequently reared specimens from mustard seedpods in Washington State, United States of America, along with four hymenopterous parasitoids that were stated to represent at least two distinct groups. Although these specimens were not identified and have not been located, later rearings indicate they undoubtedly were chalcids. Gahan (1941) described parasitoids reared from C. obstrictus in turnip seedpods collected in Washington in 1937 as a new species, Necremnus duplicatus (Eulophidae). In addition to the reared series, Gahan also had several specimens that he did not include in the type series but which he stated seemed to be the same species, including two individuals from the Netherlands reared from Brassicaceae pods. Bouek (1959) later suggested that N. duplicatus is very near, if not identical, to the European species Necremnus tidius (Walker, 1839) . Two other chalcid species were also reared from C. obstrictus soon after its initial discovery in Washington and subsequently identified as European species. Doucette (1944) reared an unidentified species of Amblymerus Walker, which was identified as Disema sp. in Doucette (1948) , Xenocrepis sp. in Hanson et al. (1948) , and Xenocrepis pura Mayr in Walz (1957) . These names are now recognized as junior synonyms of Mesopolobus Westwood (1833) and Mesopolobus morys (Walker, 1848) (Pteromalidae), respectively (Graham 1957) . Both Doucette (1944) and Breakey et al. (1944) also reared a species initially identified as Trichomalus fasciatus (Thomson, 1878) (Pteromalidae), which was a previously known parasitoid of C. obstrictus in Europe (Heymons 1921) . However, subsequently synonymized T. fasciatus under Trichomalus lucidus (Walker, 1835) , and Delucchi and Graham (1956) stated that all literature records referring to T. fasciatus as a parasitoid of C. obstrictus probably were based on misidentifications of Trichomalus perfectus (Walker, 1835) . Using the description of T. perfectus provided by Delucchi and Graham (1956) , Peck (1963) identified individuals of a Trichomalus species reared from C. obstrictus in British Columbia as T. perfectus. Ever since then, this name has been used for the Trichomalus species parasitizing C. obstrictus in western North America. It was also used by Buntin (1998) for parasitoids reared from the seedpods of B. napus in Georgia, United States of America, the only locality in eastern North America for which parasitoids of C. obstrictus have been reported.
The species identified as M. morys and T. perfectus were not reported in North America prior to being reared from C. obstrictus soon after the first recorded occurrence of this weevil. Therefore, it has long been assumed that both the parasitoid species and C. obstrictus were introduced together in seed shipments (Hanson et al. 1948; McLeod 1953) . Trichomalus perfectus and M. morys are the principal chalcid parasitoids of C. obstrictus in Europe, where parasitism rates typically exceed 50%, can reach 90%, and can be high even at low pest densities (Buntin 1998; Murchie and Williams 1998) . Trichomalus perfectus, M. morys, and N. duplicatus have been reported as the most important parasitoids of C. obstrictus in North America (Kuhlmann et al. 2002) , but parasitism rates are generally much lower than those found in Europe (Harmon and McCaffrey 1997; Buntin 1998) .
In their review of the scientific literature relating to parasitoids of the cabbage seedpod weevil, Murchie and Williams (1998, p. 165) stated that "the study of literature is hampered by synonymy and misidentification". During the course of identifying chalcid parasitoids of the cabbage seedpod weevil in western Canada, we confirmed that N. duplicatus is a junior synonym of N. tidius, as has long been speculated. We also discovered that the species reported in the North American literature as T. perfectus and M. morys have been consistently misidentified. The species identified as T. perfectus is T. lucidus, which is reported as a principal parasitoid of Ceutorhynchus alliariae Brisout, 1860 and Ceutorhynchus roberti Gyllenhal, 1837 in Switzerland but is not known to be a common parasitoid of C. obstrictus in Europe (Klander 2001; Muller et al. 2004) . The species identified as M. morys represents a new species of uncertain area of origin. In this paper we describe the new Mesopolobus species and differentiate its dimorphic sexes from those of similar European species, provide features to differentiate T. lucidus from T. perfectus, and formalize the synonymy of N. duplicatus under N. tidius. This is done to clarify the nomenclature and to provide evidence that North America lacks all the principal chalcid biological control agents of C. obstrictus found on canola in Europe. Graham (1969) , of European Necremnus on Bouek (1959) and Graham (1959) , and of Nearctic Necremnus on Gahan (1941) . Type material of the senior synonym of putative species was then examined to verify these concepts, which confirmed that valid species names were available for the North American species of Necremnus and Trichomalus. Type material of the junior synonyms of relevant names in these genera was not examined because this study is not a taxonomic revision, and the lists of synonyms we provide follow the above authors and Noyes (2002) . Type material in the BMNH of both the senior and junior synonyms of species assigned to Mesopolobus (Xenocrepis) was examined to substantiate that a name was not available for the species of Mesopolobus reared from C. obstrictus in North America.
Materials and methods
Unless stated otherwise, specimens cited under "Material examined" from localities in Canada are deposited in the CNC, and those cited from localities in the United States are deposited in the USNM. Collection data cited for material examined have been standardized; C. obstrictus has been substituted for either C. assimilis or variants of "cabbage seedpod weevil" in the original label data, and county names have been included for all United States collection localities. A date preceded by "em." is the emergence date, and "HP" refers to host plant. Scientific and common names of Brassicaceae species follow Warwick et al. (2004) Terms for structure and sculpture follow Gibson (1995 Gibson ( , 1997 and Gibson (2003) , respectively. The treated genera can be distinguished from other genera of Eulophidae and Pteromalidae in North America using the keys of Schauff et al. (1997) and Bouek and Heydon (1997) , respectively. The diagnosis provided for each species includes only those features that serve to differentiate it within its respective genus, though in combination the features are sufficient to distinguish the species from all other known parasitoids of C. obstrictus in North America. Descriptions are based on observations made by the senior author using a Nikon SMZ-1500 microscope fitted with a 10-mm ocular grid having 100 divisions, with an incandescent light source and a translucent acetate diffuser to reduce glare. Absolute measurements provided as parts of ratios of body parts for M. moryoides were taken at a magnification where 10 units = 0.8 mm. Forewings were photographed using a compound microscope. These images and scanning electron microphotographs were digitally retouched using Adobe Photoshop™ to enhance clarity.
Species treatments
Necremnus tidius (Walker) (Figs. 1, 3, 5, 29) Eulophus tidius Walker, 1839: 146-147 Goureau, 1851: 143, pl. 5, no. 5, Figs. 5-7 . Syntype & (OXUM); synonymy by Graham 1963: 190 . Gahan, 1941: 201-203. Holotype & (USNM, examined) . New synonymy. Breakey et al. 1944: 118; Doucette 1944: 124; Doucette 1948: 764; Hanson et al. 1948: 14, 15; Carlson et al. 1950: 390; McLeod 1953: 13, 16; Walz 1957: 220; Peck 1963: 100; Murchie and Williams 1998: 165; Cárcamo et al. 2001: 205 . SW15 11 16 W3, 23.vii.2003 , em. 8-12.viii.2003 (4 &, 1 %), RM108 SW15 18 16 W3, 23.vii.2003 , em. 11.viii.2003 (5 &), RM110 SW15 11 16 W3, 23.vii.2003 , em. 14.vii.2003 (2 &), RM110 SW26 11 12 W3, 23.vii.2003 , em. 6-8.vii.2003 
Necremnus duplicatus

Material
Diagnosis
Both sexes: body comparatively dark olivegreen to blackish green with variably extensive bronze luster, at least on scutellum, under some angles of light; legs dark with knees narrowly, dorsal surface of protibia usually, and basitarsus of meso-and metatarsus white, the second tarsal segments sometimes also white but usually with at least a slight brown infusion; forewing ( Fig. 29 ) with postmarginal vein distinctly longer than stigmal vein, speculum closed posteriorly by subcubital line of setae, and membrane entirely hyaline, including near stigmal vein. Female: flagellum ( Fig. 1 ) with first funicular segment distinctly shorter than twice length of pedicel, second funicular segment less than twice as long as wide, and third funicular segment less than 1.5 times as long as wide; gaster less than 1.75 times as long as wide. Male: flagellum ( Fig. 3 ) with fourth funicular segment at most about as long as clava and less than 1.5 times as long as third segment, and with first three funicular segments each having long ramus, the rami all extending to a level between base and apex of clava when appressed to flagellum, and with long, hairlike setae but without multiporous plate sensilla (in regional specimens reared from C. obstrictus); propodeum with median carina but otherwise smooth with very fine, meshlike sculpture, neither reticulate nor with any oblique carinae (Fig. 5 ).
Recognition
Gahan (1941) provided a key to the North American species of Necremnus when he described N. duplicatus, and both Bouek (1959) and Graham (1959) provided keys to the European species. Males of Necremnus are much more readily identified to species than are females. In all three of the above keys, N. duplicatus or N. tidius was keyed together with Necremnus leucarthros (Nees, 1834) and the two taxa were distinguished by structure of the flagellar sensilla. Males of N. leucarthros have short setae and strong, spinelike, multiporous plate sensilla (mps) on all the flagellar segments and rami (Fig. 4) . Males of N. tidius have long, hairlike setae on the rami (Fig. 3) . Furthermore, all males reared from C. obstrictus in North America that we identify as N. tidius do not have mps on the rami (Fig. 3 ) (see further below). Females of N. leucarthros and N. tidius are more difficult to differentiate. Both Bouek (1959) and Graham (1959) used colour to separate females, with those of N. tidius stated to be bronze or greenish bronze and those of N. leucarthros stated to be dark green or greenish. Necremnus females reared from C. obstrictus in North America and females from Europe identified as N. tidius (BMNH, CNC, NMBS) are comparatively dark metallic green with a variably conspicuous coppery luster at least on the scutellum, the luster sometimes restricted only to the ridges forming the interstices of the reticulations. However, some females of N. leucarthros from England (BMNH) and France (USNM) that are associated with males have a very similar colour, including a slight coppery luster. Gahan (1941) stated that females of N. leucarthros have the gaster about twice as long as wide. Females identified as N. leucarthros that we have seen have the gaster about 1.8-2 times as long as wide, whereas similarly preserved females of N. tidius, including those reared from C. obstrictus in North America, have the gaster only about 1.4-1.7 times as long as wide. Relative length to width ratios of the gaster can be quite variable because they are affected by whether the specimen is air-dried or critical-point-dried. Air-dried specimens often have the gaster strongly collapsed medially so as to be Ushaped in cross section, whereas the gaster of critical-point-dried specimens often is inflated.
Necremnus leucarthros is not known to occur in North America. Gahan (1941) noted that it had been imported from Europe and reared in Utah as a potential biological control agent of the alfalfa weevil, Hypera variabilis (Herbst, 1795) (Curculionidae), but was not known to have been released. Two other species described by Gahan (1941) that are restricted to North America, Necremnus breviramulus and Necremnus oregonensis, might also be confused with N. tidius because they lack forewing maculation, but females of these two species are bright metallic green without coppery luster and, like N. leucarthros females, have the gaster about twice as long as wide. The males of the two species are also similar to N. leucarthros males in flagellar sensillar structure and thus are distinguished from N. tidius males.
As noted above, all Necremnus males reared from C. obstrictus in North America that we examined did not have mps on the rami. However, either there is host-induced variation for this feature or sibling species exist within what we interpret as N. tidius. Two males from France and one male from Germany (CNC, NMBS) reared from Ceutorhynchus typhae (Herbst, 1795) (= C. floralis (Paykull) vide Colonnelli, 1998) on shepherd's purse, Capsella bursa-pastoris (L.) Medik. (Brassicaceae), have mps on the apical two rami. The same flagellar structure is possessed by a male reared from the cereal stem moth, Ochsenheimeria vacculella Fischer von Röslerstamm, 1842 (Lepidoptera: Ypsolophidae), from "annual ryegrass" (Poaceae) in Oregon (Linn Co., 7.vi.1994 , S. Panasahatham) (USNM). These males and those reared from C. obstrictus have the knees only very narrowly lightly coloured and the fourth funicular segment less than 1.5 times the length of the third segment. Females associated with the males have the first funicular segment distinctly less than twice as long as the pedicel, the second funicular segment less than twice as long as wide, and the third segment less than 1.5 times as long as wide (Fig. 1) , key features used by Bouek (1959) or Graham (1959) to distinguish females of N. tidius and N. leucarthros from some other Necremnus species. Some males we have seen from Europe, reared from Lepidoptera hosts, (BMNH, CNC, WFIC) and two males from California without host data (CNC) have approximately the basal half of the meso-and metatibiae more or less white, the fourth funicular segment distinctly longer relative to the third funicular segment, and mps on all three rami (except one male from California that does not have mps on the basal ramus). Females associated with these males through label data are dissimilar to the males because their knees are only narrowly lightly coloured, as for N. tidius and N. leucarthros, but unlike females of these two species they have longer funicular segments, including having the second funicular segment twice as long as wide, the third segment more than 1.5 times as long as wide, and often the first funicular segment about twice as long as the pedicel (cf. Figs. 1, 2) . Furthermore, the gaster is comparatively long, similar to that described for N. leucarthros. These individuals undoubtedly constitute a different species from that which we identify as N. tidius and most likely represent a variant of Necremnus metalarus (Walker, 1839 ) that entirely lacks forewing maculation, as suggested for some specimens from Yugoslavia discussed by Bouek (1959) . Necremnus metalarus was introduced from Europe into the western United States for biological control of the larch casebearer, Coleophora laricella (Hübner, 1817) (Lepidoptera: Coleophoridae) (Ryan et al. 1977) . Some voucher specimens (WFIC) from a laboratory culture of N. metalarus that was established from material introduced from Austria have entirely hyaline forewings, lacking the diagnostic infuscation from around the stigmal vein, which demonstrates that this feature is variable for the species. Because those females without forewing maculation are very similar to N. tidius females except for slight differences in proportions of the antennal segments and gaster, it is possible that at least some of the Lepidoptera host records listed by Noyes (2002) for N. tidius are based on misidentifications.
Hosts and biology
Necremnus tidius is a solitary larval ectoparasitoid. In North America it has been reared definitely only from Ceutorhynchus species, including C. obstrictus. In Europe, Miczulski (1968) recorded N. tidius as a parasitoid of C. obstrictus in Poland, and a Necremnus species was reared from C. obstrictus in Germany (Laborius 1972) , England (Nasredlin 1973; McKenna 1992) , and Spain (Gomez and Zamora 1994) . Kuhlmann et al. (2001) reported N. tidius as a parasitoid of C. typhae on C. bursa-pastoris in Germany, which was introduced to North America before 1700 and is now transcontinental (Frankton and Mulligan 1971 Doucette (1948) also reported N. tidius from Oregon (Lincoln Co., Logsden), but these specimens were not located.
Remarks
Our formal synonymy of N. duplicatus under N. tidius confirms the opinion of Bouek (1959) that the species likely were conspecific. The specimens listed above from Idaho that were collected on flixweed, tumble mustard, western tansy mustard, and Russian thistle were all collected between 1927 and 1933, prior to the known presence of C. obstrictus in Idaho. This may indicate that C. obstrictus was present in western North America earlier than the first collection records show or that N. tidius either is a naturally occurring Holarctic species or was introduced prior to the introduction of C. obstrictus with some other host (possibly on some non-Brassica host plant such as C. bursapastoris, D. sophia, or S. altissimum). Study of voucher specimens reared from canola seedpods by Buntin (1998) proves that N. tidius is present in Georgia, but only as a quite rare parasitoid of C. obstrictus. It is unknown whether its presence in the southeastern United States results from introduction with C. obstrictus from western North America or whether N. tidius is simply a very widely distributed species. The fact that Gahan (1941) had specimens only from Washington and Idaho when he described N. duplicatus probably is not significant because his revision of the genus was based only on specimens present at that time in the USNM.
Mesopolobus (Xenocrepis) moryoides Gibson sp. nov. (13) (14) (15) 17, 30, 31) NW, 18, 20, 23, 25, 26, 30, and 31.vii.1979, DJS (57 &, 7 %, WFBM) 
Etymology
The name moryoides is formed from the species name morys and the suffix oides, meaning "resembling", in reference to the distinctively widened marginal vein shared by males of the two species.
Diagnosis
Both sexes: tegula dark, not contrasting in colour with rest of mesosoma; legs with trochanters and femora extensively dark; clypeus strigose (Fig. 11) ; pronotum rounded dorsally, without transverse carina distinguishing collar from neck (Figs. 10, 14) ; propodeum with distinct meshlike sculpture medially between spiracles (Figs. 15, 17) ; forewing with basal fold bare dorsally (Figs. 30, 31) . Male: marginal vein conspicuously widened (Fig. 31) ; gaster dark without yellow spot dorsally.
Description
Holotype female. Length: 2.3 mm. Head dull metallic green; palpi brown; scape yellow to slightly brown dorsoapically, pedicel and flagellum more distinctly brown, but funicle and clava with white mps. Head (Figs. 9, 10) width : height : length, 9.6:7.3:3.5; eye height : eye width : length of malar space : width of oral cavity, 4.4:3.3:2.1:4.3; OOL : LOL : POL : maximum diameter of anterior ocellus, 1.2:1.2:2.6:0.8; minimum distance between eyes dorsally, 5.8. Face reticulate; clypeus strigose, the anterior margin truncate (Figs. 9,  11 ). Antenna inserted above imaginary line drawn between lower orbits (Fig. 9) , with ventral margin of torulus about 1.4 times farther from anterior ocellus than from anterior margin of clypeus. Antennal formula 1:1:3:5:3, but clava with small, circular, terminal micropilose region superficially appearing as fourth claval segment; scape not quite extending to ventral margin of anterior ocellus, its length excluding radicle about 0.75 times eye height; pedicel twice as long as wide, its apical width slightly greater than combined length of three strongly transverse anelli but less than width of flagellum; funicular segments transverse, each with dense row of mps, the sensilla somewhat more widely separated on basal segments but most sensilla separated by distance similar to or less than width of sensillum (Fig. 7) ; clava 1.7 times as long as wide and equal in length to apical three funicular segments; combined length of flagellum and pedicel about 0.75 times head width.
Mesosoma dull metallic green with slight bronze luster on mesonotum under some angles of light, about 1.4 times as long as wide; tegula not contrasting distinctly in colour with mesosoma, with slight metallic luster basally but brownish hyaline over about apical half. Pronotum rounded anteriorly, without transverse carina differentiating collar from neck (Figs. 10, 14) , in dorsal view very short, only about 0.08 times as long as mesoscutum (Fig. 13) . Mesonotum (Fig. 13 ) reticulate, the reticulations only slightly smaller on scutellum than on mesoscutum; mesoscutum about 1.6 times as wide as long and with obscure, scattered, tiny setiferous punctures anteriorly; scutellum slightly longer than wide, with frenum obscurely differentiated at level of posterior paralateral setae. Dorsellum reticulatecoriaceous (Fig. 15) . Propodeum ( Fig. 15) with complete plical furrows differentiating distinct median area, the outer margin of each plical furrow carinate posterior to about level of posterior margin of spiracle; median area about twice as wide as long, distinctly reticulate with line of crenulae along anterior margin and anterolateral fovea, and with an inverted Yshaped carinal complex formed by complete median carina and carinately margined adpetiolar strip; callus setose only lateral to spiracle, with region between postspiracular furrow and plical furrow distinctly sculptured, similar to that of median area. Forewing (Fig. 30) hyaline, venation whitish yellow; costal cell ventrally with line of anterior setae widely spaced medially; basal cell, basal fold, and mediocubital fold bare; speculum narrowed to juncture of marginal and stigmal veins; relative length of costal cell : marginal vein : stigmal vein : postmarginal vein = 9.1:4.4:3.1:4.4. Legs with coxae, trochanters, and all but extreme apices of femora dark with slight metallic luster; trochantelli, apices of femora, tibiae, and basal four tarsal segments yellowish white, but meso-and metatibiae extensively light brown medially and apical tarsal segment darker brown.
Gaster broadly ovate, about 1.3 times as long as wide and subequal in length to mesosoma (Fig. 6) ; Gt 1 smooth, shiny, with metallic green to blue luster except for coppery brown posterior margin; Gt 2 -Gt 4 mostly coppery brown dorsally but with progressively larger anterolateral metallic regions of similar luster as on Gt 1 ; Gt 5 to syntergum with metallic luster similar to that of Gt 1 ; Gt 2 to syntergum finely coriaceous except posterior margins of Gt 2 -Gt 4 broadly smooth; Gt 2 and Gt 3 with setal line laterally, Gt 4 and Gt 5 with complete line of setae across terga, Gt 6 with two lines of setae, and syntergum with line of setae between cerci; hypopygium apex extending to about 0.55 times length of gaster.
Allotype male. Length: 1.9 mm. Similar to female except as follows: antenna ( Fig. 8 ) with ventral surface of pedicel and flagellum yellow, scape extending to anterior ocellus, and mps sparser, separated by at least twice width of sensillum; head width : height : length, 7.8:6.2:3.4; eye height : eye width : length of malar space : width of oral fossa, 3.5:2.8:1.9:4.1; OOL : LOL : POL : maximum diameter of anterior ocellus, 1.0:1.0:2.3:0.6; minimum distance between eyes dorsally, 4.9; combined length of pedicel and flagellum about 0.85 times head width; propodeum distinctly sculptured medially between spiracles but median area less distinctly differentiated by shallower plical furrows (Fig. 17) ; forewing ( Fig. 31) with speculum distinct only to about middle of marginal vein, relative length of costal cell : marginal vein : stigmal vein : postmarginal vein = 6.8:3.5:2.7:3.8, the marginal vein conspicuously thickened, slightly convex with posterior margin very slightly curved, about 5 times as long as greatest width, and yellow similar to rest of venation; legs with tibiae yellowish white; gaster more extensively brown dorsally, about 1.75 times as long as wide and about 1.2 times as long as mesosoma.
Variation
The primary types appear to be air-dried; critical-point-dried specimens can have the gaster inflated so that in females it is more lanceolate and longer, up to about 1.5 times as long as wide and 1.3 times as long as the mesosoma. Intensity of colour can vary such that females sometimes have the tibiae entirely yellow and other times extensively dark with a slight metallic luster medially, and both sexes sometimes have darker venation, brown in males. The costal setal line may or may not be distinctly interrupted medially, but at least the setae are always conspicuously more widely spaced medially. None of the females have setae on the dorsal surface of the basal fold (Fig. 30) , though sometimes there is a single seta on the ventral surface near the parastigma. Males have up to 3 setae on or near the basal fold, comprising some combination of 1-3 setae on the dorsal surface and 1-3 setae on the ventral surface of the wing (Fig. 31) . Males also sometimes do not have the ventral line of costal setae distinctly interrupted medially.
Differentiation
Mesopolobus moryoides is assigned to the subgenus Xenocrepis, which is differentiated from other recognized subgenera of Mesopolobus primarily by the absence of a pronotal carina (Figs. 10, 14) and the head being comparatively thin in lateral view (Fig. 10) , as described in the key by Bouek and Rasplus (1991) . It is the fourth species to be classified in M. (Xenocrepis), along with M. morys, M. incultus (Walker, 1834) , and M. trasullus (Walker, 1839) . Gibson and Baur (2005) provided features to differentiate the latter two species after resurrecting M. trasullus from synonymy with M. incultus and treating it as the senior synonym of M. roseni Graham (1984) . Females of M. moryoides are most similar to those of M. trasullus because they share a strigose clypeus (Fig. 11) and a dark tegula and have the ventral line of costal setae interrupted medially, or at least the setae are somewhat more widely spaced medially. Females of M. morys and M. incultus differ from the other two species in having a reticulate clypeus (Fig. 12) , the tegula yellow over at least the basal two thirds, and an evenly spaced line of ventral costal setae. Sculpture of the propodeum most readily differentiates females of M. moryoides from those of M. trasullus. The latter have the propodeum quite smooth and shiny with an indistinct median area because of the absence of plical carinae or furrows (Fig. 16 ), whereas females of M. moryoides (Fig. 15 ) have a distinctly delineated and sculptured median propodeal area, the propodeum being more similar to that of M. morys females. Females of M. trasullus also have at least two and often several setae on the dorsal surface of the basal fold (cf. Fig. 32 
Hosts and biology
Mesopolobus moryoides is a solitary ectoparasitoid of C. obstrictus and possibly other Ceutorhynchus species, as indicated by the record from Illinois, from where C. obstrictus is not yet recorded.
Distribution
Known only from North America.
Remarks
Only a single male and female of M. moryoides were found among 1124 voucher specimens of chalcids reared over 3 years from canola seedpods by Buntin (1998) . His study verifies the presence of M. moryoides in Georgia but indicates that this species is a much rarer parasitoid of C. obstrictus in the southeastern United States than in the northwestern United States and western Canada. Specimens collected in Illinois suggest that the species has a much wider distribution than presently documented by collection records.
Because M. moryoides is known only from North America, it may be a native species that expanded its host range to include C. obstrictus after this species was introduced. If so, its native host is likely noneconomic and comparatively rare because we have not seen M. moryoides in any collection made prior to its being reared from C. obstrictus almost immediately after this species was discovered in Washington (Baker 1936) . The timing and host association suggest the alternative possibility that M. moryoides is an introduced species from Europe. If so, it likely remains unrecognized in Europe within M. morys because of the similarly enlarged marginal vein of males, and probably is quite rare or has a very restricted distribution.
Trichomalus lucidus (Walker) 23, 25, 26, 33, 35) Breakey et al. 1944: 118; Doucette 1944: 124; Doucette 1948: 764, 765; Hanson et al. 1948: 14, 15; Baird 1949: 276, 278; Carlson et al. 1950: 390; Carlson et al. 1951: 964; McLeod 1951: 35; Crowell 1952: 546; McLeod 1953: 13-16; Walz 1957: 219; McLeod 1962: 6 
Diagnosis (based on North American specimens)
Female: head and body metallic green with tegula and scape yellow except scape sometimes dark apically; legs beyond coxae with apical tarsal segments dark, but otherwise more or less yellow to orange, with femora sometimes partly brown to dark brown or with some metallic luster and tibiae rarely light brown, but then at least knees and tibiae apically lighter yellow to white. Head in dorsal view about 2.1-2.25 times as wide as long (Fig. 18) . Antenna ( Fig. 19 ) with flagellum distinctly wider than apical width of pedicel; funicular segments with single row of dense mps. Forewing (Fig. 33) with marginal vein about 1.65-1.8 times as long as stigmal vein; basal cell usually bare but at most with 1 or 2 setae very near basal fold, the basal fold with at least 1 and usually 4-9 setae, and mediocubital fold usually without or with 1, rarely 2 setae, but with a combined maximum total of 11 setae. Legs with metacoxa comparatively sparsely setose dorsally (Fig. 21) . Propodeum (Figs. 25, 26) with plical region about 1.2-1.4 times as wide as medial length of propodeum, delineated by strong, complete plical carinae, with median carina, and usually with more or less complete oblique costula medially; callus dorsally with more or less triangular bare region extending posteriorly to nucha lateral to plical carina (Fig. 25) , the setal tubercles of setose region visible only laterally or extending from side and attenuating to point near intersection of plical carina and nucha (Figs. 25, 26) ; nucha weakly reticulate. Gaster about 1.75 times as long as wide; subequal in length to, or in air-dried specimens even slightly shorter than, combined length of head and mesosoma. Male: similar to female except scape and legs beyond coxae entirely yellow, gaster with subbasal yellow spot; flagellum (Fig. 20) filiform with sparse mps in single row over about apical half of all but apical segment, and with first funicular segment conspicuously longer than pedicel and at least equal in length to second funicular segment; forewing ( Fig. 35) with marginal vein about 1.55-1.9 times length of stigmal vein, basal cell sometimes with 1 or 2 setae within cell apically and often closed posteroapically by up to 3 setae, and basal fold with 4-8 setae on dorsal Kuhlmann et al. (2000) reported both S. gracilis and T. lucidus from C. obstrictus larvae reared from cabbage in Switzerland, but only S. gracilis from larvae reared from canola in Switzerland (Muller et al. 2004) and Germany (Kuhlmann et al. 2000) . In contrast, Klander (2001) reported that 8% of the ectoparasitoids of C. obstrictus in canola in northern Germany were T. lucidus, compared with 75% T. perfectus, 8% M. morys, and 5% S. gracilis. The exact area in Europe from where C. obstrictus was introduced, and thus the prevalent parasitoid complex that might also have been introduced, remains unknown. It also seems very likely that C. obstrictus was introduced in cabbage or some other cole crop rather than in rape because the latter was not grown extensively in North America when the weevil was first discovered. However, most recent literature concerning parasitoids of C. obstrictus in Europe is based on rearings from rape and canola. A final major question that remains to be answered is the area of origin of M. moryoides -Nearctic or Palearctic. Answering these questions will require extensive host-parasitoid surveys of host weevils other than C. obstrictus and host plants other than canola in both western North America and Europe. It will also require comprehensive systematic revisions of relevant parasitoid genera, including analysis of genetic similarity between European and North American populations of N. tidius and T. lucidus, respectively, to investigate the possibility of sibling species.
